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(54) Bicycle 



(57) To increase the flexibility of position placement 
of a pivot section in a bicycle body frame while ensuring 
swiftness and reliability of gear change even with the 
swinging swing arm supported to the pivot section to 
freely swing, 

a bicycle is provided with a driving sprocket 31 ro- 
tate-driven by a crankshaft 11 and bicycle body frames 
2 and 3 including a pivot axis 7 supporting a swing ami 
pivotally supporting a rear wheel to freely swing, and a 
transmission T including a plurality of gear-change 



sprockets 41 to 47. The transmission T is provided with 
an output axis 24 rotatably supported to a case 20 of the 
transmission T fixed to the bicycle body frames 2 and 3, 
and being provided with the gear-change sprockets 41 
to 47. Also included is a chain 48 placed across the driv- 
ing sprocket 31 and an operation, sprocket alternatively 
selected from the gear-change sprockets 41 to 47 by a 
derailleur 60 of a gear shifting mechanism M2. The out- 
put axis 24 is drive-coupled to the rear wheel via a chain 
16 wound around a driving sprocket 15. 
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Description 

[0001] The present invention relates to a bicycle in- 
cluding a bicycle body franne provided with a pivot sec- 
tion for supporting a swing arm to freely swing, and a 5 
transnnlssion. 

[0002] As a bicycle including a swing arm pivotally 
support ing a rear wheel and a transnnission, there is a 
type disclosed in Patent Document 1 , for example. This 
bicycle is provided with a rear frame (equivalent to a io 
swing arm) supported to a main frame to freely swing, 
a shock absorber provided between the main frame and 
the rear frame, a pair of front sprockets provided coaxial 
to a crank having attached with pedals, a plurality of rear 
sprockets coupled to a rear hub, and a driving chain is 
placed across the front sprockets and the rear sprock- 
ets. The gear change is done by front and rear derail- 
leurs moving the driving chain. 
[0003] The issue here is that, if the swing center line 
of the rear frame is away from the rotation center line of 20 
the front sprocket, the distance between the center lines 
significantly changes when the rear frame swings, i.e., 
between the rotation center line of the front sprocket and 
the rotation center line of the rear.sp rocket. This easily 
causes the driving chain to sag a lot. If the driving chain 25 
sags due to the swinging rear frame at the time of gear 
change through operation of the derailleurs, this makes 
it difficult to do gear change to any desired gear position 
swiftly with reliability. 

[0004] For betterment, with the conventional technol- 30 
ogy, the rear frame is supported in the vicinity of the 
crank in such a manner that the swing center line of the 
rear frame is located in the vicinity of the rotation center 
line of the front sprocket. Such a structure prevents the 
driving chain from sagging a lot even if the rear frame 35 
swings, and can lead to swift and reliable gear change 
to any desired gear position even while the rear frame 
is swinging. An example there of is J P-A-2 002-225 776 
(Figs 1 and 10). 

[0005] The problem with the above conventional tech- 40 
nology is that, for the purpose of ensuring swift and re- 
liable gear change by reducing the sag occurring to the 
driving chain due to the swinging rear frame through op- 
eration of the derailleurs, there needs to place the swing 
center line of the rear frame in the vicinity of the crank. 45 
This reduces the flexibility of position placement for the 
rear frame to be pivotally supported to the bicycle body 
frame. As such, depending on where the pivotally-s up- 
porting position will be, the rear frame and the bicycle 
body frame will be limited in design options. so 
[0006] The present invention is proposed in view of 
such circumstances, and an object of the inventions of 
Claims 1 and 2 is to increase the flexibility of position 
placement of a pivot section in a bicycle body frame 
while ensuring swiftness and reliability of gear change 55 
even with the swinging swing arm supported to the pivot 
section to freely swing. Another object of the invention 
of Claim 2 is to achieve placing both the pivot section 



and a transmission to the bicycle body frame in a com- 
pact manner without increasing the transmission in size. 
[0007] The invention of Claim 1 is directed to a bicy- 
cle, comprising: a bicycle body frame provided with a 
pivot section for supporting, to freely swing, a swing arm 
pivotally supporting a rear wheel; and a transmission in- 
cluding: a drive rotation body to be rotation-driven by a 
crankshaft; and a plurality of gear-change rotation bod- 
ies, and in the transmission, the drive rotation body is 
drive-coupled by an operation rotation body alternative- 
ly selected from the plurality of gear-change rotation 
bodies by a gear shifting mechanism, in which the trans- 
mission includes: an output axis supported to be rotat- 
able to a support member fixed to the bicycle body 
frame, and drive-coupled to the plurality of gear-change 
rotation bodies; and a gear-change pulley for drive-cou- 
pling the drive rotation body and the operation rotation 
body by being placed thereacross by the gear shifting 
mechanism, and the output axis is drive-coupled to the 
rear wheel via an output pulley. 
[0008] With such a structure, the drive rotation body 
is drive-coupled with the operation rotation body alter- 
natively selected from the plurality of gear-change rota- 
tion bodies by a gear shifting mechanism using a gear- 
change pulley different from such an output pulley as a 
driving chain used in the above-described conventional 
technology, Further, the output axis to which the plurality 
of gear-change rotation bodies are drive-coupled is 
fixed to the bicycle body frame. Therefore, no sag oc- 
curs to the gear-change pulley even if the swing arm 
swings. Also, to drive-couple the drive rotation body to 
the gear-change rotation bodies drive-coupled to the 
output axis drive-coupled to the output pulley, used is a 
flexible gear-change pulley. Accordingly, the output axis 
can be easily changed in position in the transmission 
even if there needs to catch up with the placement 
change occurred to the bicycle body frame or the pivot 
section. What is better, the placement flexibility is also 
increased. In orderto suppress any distance change be- 
tween the rotation center line of the output axis and the 
rotation centerlineof the rear wheel when the swing arm 
swings, there only needs to place the pivot section in 
the vicinity of the output axis having better placement 
flexibility. Unlike the above conventional technology, this 
resultantly increases theplacementflexibility of the pivot 
section required for suppressing the distance change 
between the center lines. What is better, the pulley can 
be rather light in weight. 

[0009] As such, according to the invention of Claim 1 , 

the following effects can be achieved. That is, a trans- 
mission includes a drive rotation body to be rotation- 
driven by a crankshaft, and a plurality of gear-change 
rotation bodies. The transmission is provided with an 
output axis supported to be rotatable to a support mem- 
ber fixed to the bicycle body frame, and drive-coupled 
to the plurality of gear-change rotation bodies, and a 
gear-change pulley for drive-coupling the drive rotation 
body and the operation rotation body alternatively se- 



2 



3 



EP 1 418 120 A2 



4 



lected from the plurality of gear-change rotation bodies 
by being placed thereacross by a gear shifting mecha- 
nism. The output axis is drive-coupled to the rear wheel 
via an output pulley, thereby preventing the gear- 
change pulley from sagging even if the swing ami 
swings. This also can lead to swift and reliable gear 
change to any desired gear position by the gear shifting 
mechanism, ensuring gear change with swiftness and 
reliability. Further, for drive-coupling the operation rota- 
tion body and the drive rotation body, used is a flexible 
gear-change pulley. This eases the placement change 
of the output axis inthetransmission, and leads to better 
placement flexibility, In order to suppress any distance 
change between the rotation center line of the output 
axis and the rotation center line of the rear wheel when 
the swing amn swings, there only needs to place the piv- 
ot section in the vicinity of the output axis having better 
placement flexibility. This resultantly increases the 
placement flexibility of the pivot section, leading to bet- 
ter design flexibility of the swing arm and the bicycle 
body frame. Moreover, the pulley is rather light in weight, 
making the transmission light in weight. 
[0010] According to the invention of Claim 2, in the 
bicycle of Claim 1 , with a side view, the pivot section is 
located inside of the gear-change pulley. 
[001 1] With such a structure, utilizing a space formed 
inside of the gear-change pulley, the pivot section can 
be fit in the area enclosed by the transmission when 
viewed from the side. This structure also allows the pivot 
section to be placed across the space. 
[0012] As such according to the invention of Claim 2, 
the following effects can be achieved together with the 
effects of the invention of Claim 1 . That is, when viewed 
from the side, the pivot section is located inside of the 
gear-change pulley. This allows the placement of the 
pivot section utilizing the space formed inside of the 
gear-change pulley, favorably leading to compact place- 
ment of the pivot section and the transmission to the bi- 
cycle body frame without increasing the transmission in 
size. 

[0013] The invention is now disclosed in a developed 
manner with the following figures: 

figure 1 illustrates an embodiment of the present in- 
vention and a left side schematic view of a bicycle 
having applied with the present invention. 

figure 2 : a sectional view of a transmission incor- 
porated into the bicycle of Fig. 1 cut along an ll-ll 
line of Fig. 3. 

figure 3 : a sectional view, cut along an Ill-Ill line of 
Fig. 2, of the transmission incorporated into the bi- 
cycle of Fig. 1 without a second case part. 

figure 4 : a sectional views of a derailleur and a ten- 
sioner cut along an IV-IV line of Fig. 3. 



figures : a sectional view cut along a V-V line of Fig. 
2. 

[001 4] In the below, an embodiment of the present in- 

5 vention is described by referring to Figs. 1 to 5. 

Referring to Figs. 1 and 2, a bicycle B to which the 
present invention is applied is the one specifically for 
downhill, and used for time competing games such as 
going down unpaved logging course provided with high- 

10 speed corners and jumping sections on the drag road. 
[001 5] A bicycle body frame F of the bicycle B is pro- 
vided with a head pipe 1 for supporting, for steering, a 
pair of horizontally-arranged front forks 5, the. lower 
ends of which each axially support a front wheel Wp. 

15 Also included are: a pair of horizontally-arranged main 
frames 2 both extending obliquely downward towards 
the rear from the head pipe 1 ; a down tube 3 locating 
below the main frames 2 and from the front end parts 
thereof, extending obliquely downward towards the 

20 rear; and a saddle frame 4 extending from the center 
parts of the main frames 2 to support a saddle 6. 
[0016] It should be noted here that, in this specifica- 
tion, expressions of "up and down", "front and rear", and 
"right and left" are those with reference to the bicycle, 

25 and corresponding to "up and down", "front and rear", 
and "right and left" of the bicycle. Further, viewing from 
the side means viewing from the right and left sides. 
[001 7] To a pivot axis 7 being a pivot section provided 
to rear parts 2a of the main frames 2, supported to freely 

30 swing are front end parts 8a of a pair of horizontally- 
arranged swing arms 8 for pivotally supporting a rear 
wheel Wpj via an axle 9 attached to the rear end part 
thereof. The swing arms 8 are coupled to the main 
frames 2 via a suspension 10 including a compression 

35 spring 1 0a and a damper 1 0b, and thus can swing about 
the pivot axis 7in the vertical direction together with the 
rear wheel Wr. 

[0018] The bicycle B is provided with a crankshaft 11 
and a power transmission unit including a transmission 

40 T and a driving force transmission mechanism. As 
shown in Fig. 1 , thetransmission T is placed in the lower 
part of the bicycle body frame F, between the rear parts 
2a of the main frames 2 and a rear part 3a of the down 
tube 3 locating in the forward part of the rear parts 2a, 

45 and fixed to a main axis 11a of the crankshaft 11 and 
the rear ends 2a and 3a. Viewing the bicycle down from 
the above, i.e., with a plan view, the driving-force trans- 
mission mechanism is arranged on the right side, which 
is one side with respect to a bicycle body center line L1 

50 (see Fig. 2) being the center line of the bicycle body in 
the width direction (corresponding to the right and left 
directions) of the bicycle B, and the transmission T. 
[0019] Referring also to Fig. 3, the transmission T in- 
cludes a metal case 20 structured by a pair of horizon- 

55 tally-arranged first and second case parts 21 and 22 
coupled to each other by a bolt 81 through a plurality of 
bolt attachment sections 21a and 22a formed in the out- 
er edge section. The case 20 is fixed to the main frames 
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2 and the down tube 3 in a pair of attachment sections 
20a formed in the outer edge section using a bolt B2 

being fixation means. 

[0020] The crankshaft 1 1 is provided with the main ax- 
is 11 a so placed as to go through the lower part of the 
case 20 in the lateral direction, and a pair of crank arms 

11b respectively coupled to the right and left end parts 
of the main axis 1 1 a protruding outwardly from the case 
20. To the crank arms 11b, a pedal 12 (see Fig. 1) is 
each attached to freely rotate. 

[0021] Overhead of the main axis 11a of the crank- 
shaft 11 , and above the case 20, the output axis 24, the 
pivot axis 7, and a derailleur axis 61 of the transmission 
T are so placed as to extend in the lateral direction, i.e., 
their rotation center line L4, and center axis lines L2 and 
L5 are parallel to one another, and these lines L4, L2, 
and L5 are parallel to a rotation center line L3 of the 
crankshaft 1 1 . The crankshaft 11 , the output axis 24, the 
derailleur axis 61 , and the pivot axis 7 are so placed as 
to overlay one another in the lateral direction, and inter- 
sect with the bicycle body center line LI with the plan 
view. 

[0022] The pivot axis 7 is fixed to the rear parts 2a of 
the main frames 2 by going through the inside of a pair 
of cylindrical bushings 13 retained by both a through 
hole 2c formed to pivot bosses 2b at the rear parts 2a 
of the main frames 2, and a through hole 23 formed by 
tube sections 21 b and 22b of the first and second case 
parts 21 and 22. The swing arms 8 are both supported 
by the pivot axis 7 to freely swing by, at the right and left 
sides of the case 20, the front end parts 8a laterally be- 
tween the case 20 and the rear ends 2a of the main 
frames 2 being supported by the pivot axis 7 protruding 
outside of the case 20 via a collar 1 8 and a bearing 1 4. 
[0023] Referring to Fig. 1 , the output axis 24 and the 
pivot axis 7 are so arranged as to fit within the rotation 
path of the crank arm 1 lb. Also, the output axis 24 and 
the pivot axis 7 are placed with respect to the bicycle 
body frame F in such a manner that the rotation center 
line L4 of the output axis 24 locates in a virtual swing 
range on a virtual plane H including the swing center 
line L2 of the swing arms 8 (corresponding to the center 
axis line L2 of the pivot axis 7), and a rotation center line 
L6 of the rear wheel Wr (corresponding to the center 
axis line of the axle 9). That is, corresponding to the 
swing range of the swing arms 8, the virtual plane H 
swings about the swing center line L2 within the virtual 
swing range, while the rotation center line L4 of the out- 
put axis 24 is located in this virtual swing range. 
[0024] Referring to Figs. 2 and 3, the output axis 24 
accommodated in the case 20 includes a right end part 
24a being one end part protruding outwardly from the 
second case part 22. To this right end part 24a, a driving 
sprocket 1 5 as an output drive rotation body is coupled. 
Referring also to Fig. 1 , between the driving sprocket 1 5 
and a driven sprocket 17 as an output driven rotation 
body drive-coupled to the rear wheel Wr, a chain 16 is 
placed across as a flexible output pulley. Herein, the 



driving sprocket 15, the chain 16, and the. driven sprock- 
et 17 structure the driving force transmission mecha- 
nism driving the rear wheel Wr as a driving wheel. 
[0025] In the below, a further detailed description will 

5 be given mainly about the crankshaft 1 1 , the transmis- 
sion T, and a gear shifting mechanism M2. 

Referring to Figs. 2 and 3, the transmission T in- 
cludes the case 20 and a gear change mechanism Ml 
placed inside the case 20. The crankshaft 1 1 is partially 

10 accommodated in the case 20 for retention therein, and 
the gear shifting mechanism M2 attached to the case 
20 for gear change of the gear change mechanism Ml 
to any desired gear position is coupled to the gear 
change mechanism M1 for operation. The gear change 

15 mechanism l\^1 is provided with a sliding mechanism, 
which will be described later, a driving sprocket 31 , a 
plurality of gear-change sprockets 41 to 47, a chain, and 
the output axis 24. 

[0026] The crankshaft 1 1 is supported by the case 20 
20 to freely rotate via the pair of horizontally-an'anged bear- 
ings 25. The bearings 25 are provided towards the end 

parts of the main axis 11a, respectively, and retained in 
the case 20 by the case parts 21 and 22 of the case 20. 
The main axis 11 a is provided with the driving sprocket 

25 31 as the drive rotation body between the bearings 25 
coaxially to the main axis 11a. The driving sprocket 31 
is drive-coupled to the main axis 11 a via a one-direction 
clutch 32 being a component of the power transmission 
unit. The one-direction clutch 32 including a clutch inner 

30 32a as a part of the main axis 1 1 a with a clutch element 
32c sandwiched, and a clutch outer 32b as a part of an 
inner tube 34, which will be described later, transfers 
only the rotation of the crankshaft 11 in the forward di- 
rection AO to the drive sprocket 31 (the heading direction 

35 of the bicycle B. In the below, the forward direction of 
various axes and sprockets when the crankshaft 11 ro- 
tates in the f onward direction AO is denoted by a refer- 
ence character AO). 

[0027] Between the one-direction clutch 32 and the 

40 driving sprocket 31 , provided is the sliding mechanism 
allowing the driving sprocket 31 to move in a direction 
A3 of the rotation center line L3 with respect to the main 
axis 11a, and rotating together with the clutch outer 32b 
of the one-direction clutch 32. The sliding mechanism 

45 includes: the inner tube 34 as a part of the clutch outer 
32b and to the outer radius of the main axis 1 1 a, coax- 
ially supported to the main axis 11a to freely rotate via 
a pair of bearings 33; an outer tube 35 provided coaxially 
to the inner tube 34 in the radial direction of the inner 

50 tube 34; and an engagement mechanism 36 provided 
between the outer radius of the inner tube 34 and the 
inner radius of the outer tube 35. The outer tube 35 is 
coupled with the driving sprocket 31 and a chain guide 
37 by a bolt B3 to be a piece, and the driving sprocket 

55 31 , the chain guide 37, and the outer tube 35 rotate to- 
gether as a piece, and move together in the direction A3 
of the rotation center line along the main axis 11a. 
[0028] The engagement mechanism 36 for allowing 
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the inner tube 34 and the outer tube 35 to rotate togeth- 
er, and allowing the driving sprocl<et31 to move towards 
the direction A3 of the rotation center line with respect 
to the inner tube 34 and the nnain axis 1 1 a is structured 
by a pair of holding grooves 36a and 36b each formed 5 
to face each other in the radial direction at the equal 
angle positions in the peripheral direction of the outer 
radius of the inner tube 34 and the inner radius of the 
outer tube 35, and a ball string composed of a plurality 
of balls 36c accommodated across in the holding io 
grooves 36a and 36b to engage with the inner tube 34 
and the outer tube 35 in the peripheral direction as an 
engagement element, The pair of the holding grooves 
36a and 36b is plurally provided, and in this, embodi- 
ment, five pairs. The width of each of the holding is 
grooves 36a and 36b in the direction A3 of the rotation 
center line is so set as to be wider than the width of the 
ball string in the direction A3 of the rotation center line, 
and to allow the driving sprocket 31 to move in the di- 
rection A3 of the rotation center line in the movement 20 
range equal to the shifting movement range of a derail- 
leur 60, which will be described later. For the purpose 
of defining the movement range of the driving sprocket 
31 and the outer tube 35, the inner tube 34 and the outer 
tube 35 are provided, respectively, with first stoppers 25 
34a and 35a and second stoppers 34b and 35b for de- 
fining the movement of the ball string. 
[0029] The output axis 24 is rotatably supported to the 
case 20 via a pair of horizontally-arranged right and left 
bearings 38 retained in the case 20 to the case parts 21 30 
and 22, respectively. In this sense, the case 20 is the 
supporting member fixed to the bicycle body frame F to 
support the cran kshaft 1 1 and the output axis 24 to freely 
rotate. 

[0030] To the output axis 24, a rotation body group 35 
composed of a plurality of gear-change rotation bodies 
is drive-coupled at the position intersecting with the bi- 
cycle body center line LI with a plan view in such a man- 
ner as to rotate together with the output axis 24 between 
the bearings 38. In this embodiment, the rotation body 40 
group is a sprocket group 40 composed of the gear- 
change sprockets 41 to 47 as the seven different gear- 
change rotation bodies varying in diameter. These sev- 
en gear-change sprockets 41 to 47 are arranged in or- 
der, from the gear-change sprocket 41 for the first gear 45 
being the slowest speed to the gear-change sprocket 
47 for the seventh gear being the fastest speed, i.e., 
from slow to fast, along the direction A4 of the rotation 
center line L4. Those are spline-coupled coaxially to the 
output axis 24 at the outer radius thereof, so 
[0031] Between the driving sprocket 31 and an oper- 
ation sprocket (gear-change sprocket 47 in Fig. 2) being 
one of the gear-change sprockets selected out of the 
sprocket group 40 by the gear shifting mechanism IVI2, 
a chain 48 as a flexible gear-change pulley is placed 55 
across. With such a structure, the output axis 24 is ro- 
tation-driven by the crankshaft 11 with a gear-change 
rate detennined by the driving sprocket 31 and the op- 



eration sprocket drive-coupled via the chain 48. The 
power of the output axis 24 is transmitted to the rear 
wheel Wr via the driving sprocket 1 5, the driven sprock- 
et 17 (see Fig, 1), and the chain 16 wound around these 
sprockets 15 and 17. 

[0032] The gear shifting mechanism M2 is provided 

with a gear-change operation mechanism 50, the derail- 
leur 60 including a guide pulley 63, and a tensioner 70 
including a tension pulley 72. The chain 48 is wound 
around the driving sprocket 31 , the operation sprocket, 
and the guide pulley 63 and the tension pulley 72 placed 
on the side towards which the chain 48 sags. 
[0033] Referring also to Fig. 1 , the gear-change oper- 
ation mechanism 50 is provided with a gear-change op- 
eration member 51 exemplarily structured by a gear- 
change lever operated by a driver, a wire 52 for opera- 
tion-coupling the gear-change operation member 51 
and the derailleur 60 fortransmitting the operation of the 
gear-change operation member 51 to the derailleur 60, 
and an outer tube 53 being a tube covering the wire 52 
and partially including an accordion pari: 53a. 
[0034] Referring to Figs. 2 to 5, the derailleur 60 is 
provided with a derailleur axis 61 fixed to the case 20, 
a derailleur arm 62 engaged to the derailleur axis 61 to 
freely slide, a guide pulley 63 as a guide rotation body 
supported to the derailleur arm 62 to freely rotate, and 
a return spring 64 as return means for having the derail- 
leur arm 62 return to its original position. 
[0035] One end part 61a of the derailleur axis 61 is 
supported to the first case part 21 via a cap 25 by en- 
gaging with the retention hole of the cap 25 coupled to 
the first case part 21 using a bolt (not shown) .The other 
end part 61 b is supported to the second case pari: 22 by 
engaging with the retention hole ofthe second case part 
22. The one end part 61 a formed with an insertion hole 
61 c into which the wire 52 is inserted is latched with the 
other end part of a coil spring 66, one end part of which 
is latched with the cap 25. Such a coil spring 66 prevents 
the derailleur axis 61 from rotating with respect to the 
case 20 . 

[0036] To the derailleuraxis 61 , formed are an accom- 
modation hole 61 d for accommodating a cylindrical op- 
eration element 54 coupled to the wire 52 using a set- 
screw 55 in such a manner as to be movable in the di- 
rection A5 ofthe center axis line L5, and a guiding hole 
61 e being a guiding section for guiding a pin 62p as an 
operated element for moving the derailleur arm 62 by 
engaging with the operation element 54. The accommo- 
dation hole 61 d is a cylindrical hole whose center axis 
line is the center axis line L5 of the derailleur axis 61 . 
The guiding hole 61 e is open towards the accommoda- 
tion hole 61 d, and structured by a pair of long holes op- 
posing to each other in the radial direction of the derail- 
leur axis 61 . Each ofthe long holes is formed in such a 
helical manner as extending towards the direction A5 of 
the center axis line and displacing in the peripheral di- 
rection. The pin 62p is inseri:ed into the guiding hole 61 e 
to engage with the derailleur axis 61 (see Figs. 3 and 



5 



9 



EP 1 418 120 A2 



10 



5), and the shifting nnovennent range being a moving 
range for the derailleur arm 62 to shift the operation 
sprocket among the sprocket group 40 is defined by a 
first stopper 61 f structured by the rim part of one end 
part of the guiding hole 61 e, a second stopper 61 g struc- 
tured by the rim of the other end part of the guiding hole 

61 e, and a coil spring 66. 

[0037] The derailleur arm 62 is provided with a cylin- 
drical boss 62c engaging with the outer radius of the de- 
railleur axis 61 to freely slide, a pair of first and second 
arm parts 62a and 62b whose base end parts are com- 
pressed into the outer radius of the boss 62c for fixation 
thereto, a rivet 62e provided at the tip parts of the arm 
parts 62a and 62b, and inserted Into the inside of a collar 
62d defining a gap between the amn parts 62a and 62b 
for coupling the arm parts 62a and 62b as coupling 
member having the collar therebetween, and a support 
axis 62f engaged to the outer radius of the rivet 62e to 
support the guide pulley 63 to freely rotate between the 
first and second arm parts 62a and 62b. 
[0038] The pin 62p inserted into the guiding hole 61 e 
is fixed to the derailleur arm 62 so that the derailleur arm 

62 moves, in the shifting movement range, on the de- 
railleur axis 61 in the direction A5 of the center axis line 
and the peripheral direction of the derailleur axis 61 re- 
sponding to the operation of the gear-change operation 
member 51 , As a result, both end parts of, the pin 62p 
going through a pair of trough holes 62c1 of the boss 
62c are compressed into another pair of through holes 
62b 1 formed to the base end part of the second amri part 
62b for fixation. At the tip part of the second arm part 
62b, formed is a spring accommodation section 62b2 
for accommodating a tension spring 73 of the tensioner 
70, which will be described later. The tension spring 73 
is arranged in the accommodation section 62b2 so as 
to enclose the rivet 62e. 

[0039] Referring to Fig, 2, the return spring 64 being 
a compression coil spring is placed in the case 20 in 
such a manner that one end part thereof abuts to a 
spring receiving section of the cap 25, and the other end 
part thereof abuts to a spring receiving section of the 
first arm part 62a, When the derailleur arm 62 occupies 
the original position being the fastest gear position at 
which the chain 48 is wound around the gear-change 
sprocket 47, the return spring 64 so biases the derailleur 
arm 62 that the pin 62p is positioning at one end part of 
the guiding hole 61e to abut to the first stopper 61 f (see 
Fig. 4). 

[0040] In such a manner, responding to the operation 
of the gear-change operation member 51 , when the op- 
eration element 54 coupled to the wire 52 moves in the 
accommodation hole 61 d in the direction A5 of the cent- 
er axis line, in the shifting movement range, the derail- 
leur arm 62 translationally moves on the derailleur axis 
61 in the direction A5 of the center axis line and swings 
about the derailleur axis 61 . This is due to the operation 
force generated by the engagement with the operation 
element 54 moving against the spring force of the return 



spring 64, and the spring force of the return spring 64 
actuating via the derailleur arm 62. 
[0041] Then, depending on the gear position of the 
derailleur arm 62, the chain 48 guided by the guide pul- 

5 ley 63 moving together with the derailleur arm 62 occu- 
pying the gear position determined by the operation 
amount of the gear-change operation member 51 is 
wound around the operation sprocket alternatively se- 
lected from the sprocket group 40, and thus the driving 

10 sprocket 31 and the operation sprocket are drive-cou- 
pled together by the chain 48. 

[0042] At this time, the shape of the guiding hole 61 e 
is so set that the derailleur arm 62 and the guide pulley 
63 occupy, depending on the gear-change sprockets 41 

15 to 47 varying in outer diameter according to the gear 
position, the positions as close as possible to the oper- 
ation sprocket, and the positions as close as possible to 
the output axis 24. Thus, as shown in Fig. 3, the tip part 
of the derailleur arm 62 and the guide pulley 63 occupy 

20 the lowest position closest to the output axis 24 in the 
radial direction among the seventh gear positions at 
which chain 48 is wound around the gear-change 
sprocket 47 whose outer diameter is the smallest among 
the gear-change sprockets 41 to 47 varying in outer di- 

25 ameter, i.e., addendum circle diameter. As the derailleur 
arm 62 moves closer to the gear position on the slower 
side, they move away from the output axis 24 by de- 
grees, and occupy the highest position being the far- 
thest position from the output axis 24 in the radial direc- 

30 tion at the first gear position at which the chain 48 is 
wound around the gear-change sprocket 41 whose out- 
er diameter is the largest among the sprocket group 40. 
[0043] Refen^ing to Figs. 3 and 4, the tensioner 70 is 
provided with a holder 71 rotatably supported to the sup- 

35 port axis 62f of the derailleur arm 62 between the first 
and second arm parts 62a and 62b, a tension pulley 72 
as a tension rotation body rotatably supported to the 
holder 71 , and a tension spring 73. The holder 71 is pro- 
vided with a pair of first and second arms 71 a and 71 b 

40 whose base end parts are engaged to the outer radius 
of the support axis 62f to freely swing, a collar 71 c pro- 
vided at the tip parts of the arms 71 a and 71 b to define 
a gap between the arms 71 a and 71 b, and provided to 
serve as a support axis of the tension pulley 72, a rivet 

45 71 d inserted into the inside of the collar 71c to couple 
the arms 71a and 71b as a coupling member with the 
collar 71c therebetween, and a bearing 71 e com- 
pressed into the outer radius of the collar 71c. 
[0044] The tension pulley 72 is rotatably supported to 

50 the collar 71c between the first and second arms 71a 
and 71 b via the bearing 71 e. Using the first and second 
arms 71a and 71b as a chain guide, the chain 48 is 
wound around the guide pulley 63 and the tension pulley 
72. 

55 [0045] As shown in Fig, 3, one end part 73a of the 
tension spring 73 being a return coil spring is latched 
with the second arm part 62b, and the other end part 
73b is latched with the second arm 71 b of the tensioner 
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70. Due to the spring force, the holder 71 , and the ten- 
sion pulley 72 are biased to provide the chain 48 with 

almost constant tension. 

[0046] Referring to Fig. 3, when viewed from the side, 
the pivot axis 7 fixed to the rear parts 2a of the pair of 
nnain frames 2 is located inside of the chain 48, and 
passing through a space formed inside of the chain to 
protrude from the case 20 in the lateral direction (see 
also Fig. 2). The pivot axis 7 is then placed as close as 
possible to the output axis 24 in the rear of the output 
axis 24 provided with the sprocket group 40. This place- 
ment is for suppressing any distance change as much 
as possible, when the swing arms 8 swing, between the 
rotation center line L4 of the output axis 24 and the ro- 
tation center line L6 of the rear wheel Wr (see Fig. 1) . 
Further, the guide pulley 63 and the tension pulley 72 
supported by the derailleur arm 62 freely swing about 
the derailleur axis 61 placed directly above the output 
axis 24 are placed in the case 20 utilizing the space 
formed in the rear of the output axis 24. 
[0047] Described next is the effects and advantages 
of the present embodiment with the above structure. 

As shown in Figs. 2 and 3, when the gear-change 
sprocket 47 is selected as the operation sprocket out of 
the sprocket group 40 by the derailleur 60 including the 
derailleur arm 62 at the original position, the crankshaft 
1 1 rotating in the forward direction AO responding to the 
driver's depressing the pedals rotate-drives the driving 
sprocket 31 via the one-direction clutch 32. The driving 
sprocket 31 rotate-drives the gear-change sprocket 47, 
the output axis 24, and the driving sprocket 15 at the 
gear-change rate determined by these sprockets 31 and 
47 via the chain 48. The driving sprocket 15 rotate- 
drives the driven sprocket 17 (see Fig. 1) and the rear 
wheel Wr via the chain 1 6. In such a structure, the driv- 
ing force of the crankshaft 11 to be rotate-driven by the 
driver is transmitted to the output axis 24 via the driving 
sprocket 31 , the chain 48, and the gear-change sprocket 
47. The power force of the output axis 24 is then trans- 
mitted to the rear wheel Wp via the driving force trans- 
mission mechanism, thereby rendering the bicycle B run 
at seventh gear position. 

[0048] In order to shift the gear position from the orig- 
inal position by the derailleur 60, when the gear-change 
operation member 51 is so operated as to select, as the 
operation sprocket, the gear-change sprockets 41 to 46 
locating at the lower speed side, e.g. , the gear-change 
sprocket 41 , the operation element 54 moving leftward 
in Fig. 2 in the direction A5 of the center axis line by the 
wire 52 pushes the pin 62p.This moves the pin 62pfrom 
thefirststopper61fto the position abutting to the second 
stopper 61 g. At this time, the derailleur arm 62 and the 
guide pulley 63 moving together with the pin 62p move 
on the derailleur axis 61 leftward in Fig. 2 in the direction 
A5 of the center axis line, andswing in the clock direction 
in Fig. 3 about the derailleur axis 61 . At the time point 
when the pin 62p abuts to the second stopper 61 g, oc- 
cupied is the first gear position being the gear position 



indicated by the two-dotted lines in Figs. 2 and 3. Fig. 5 
shows the state in which the pin 61 p is in at this time by 

the two-dotted lines, 

[0049] When the derailleur arm 62 moves, the chain 

5 48 moving leftward in Fig. 2 together with the guide pul- 
ley 63 simultaneously moves the driving sprocket 31 
movable in the above movement range by the sliding 
mechanism leftward in the direction A3 of the rotation 
center line with respect to the main axis 11a of thecrank- 

10 shaft 11 togetherwith the outertube35.Atthe time when 
the pin 62p abuts to the second stopper 61 g, the driving 
sprocket 31 occupies the position indicated by the two- 
dotted lines of Fig. 2. At this time, the chain 48 is wound 
around the gear-change sprocket 41 for drive-coupling 

15 with the driving sprocket 31 viathe chain 48. The tension 
pulley 72 occupies the position providing almost con- 
stant tension to the chain 48 by the tension spring 73. 
[0050] When the gear-change operation member 51 
is so operated that the operation sprocket is selected 

20 from the gear-change sprockets 42 to 47 on the faster 
side than the gear-change sprocket 41 , and when the 
wire 52 is loosened, the return spring 64 moves the de- 
railleur arm 62 towards the original position. Then, the 
guide pulley 63 selects the gear-change sprockets 42 

25 to 47 on the lower speed side as the operation sprocket, 
and the chain 48 is wound around the operation sprock- 
et. At this time, simultaneously when the derailleur arm 
62 moves, the chain 48 moves the driving sprocket 31 
in the direction A3 of the rotation center line to the po- 

30 sition corresponding to the new gear position. Then, the 
bicycle B runs at the gear-change rate at the new gear 
position. 

[0051] Similarly, when changing the gear position, the 
derailleur arm 62, the guide pulley 63, and the tension 

35 pulley 72 move towards any desired gear position re- 
sponding to the operation of the gear-change operation 
member 51. Simultaneously therewith, the driving 
sprocket 31 also moves on the main axis 11a following 
the movement of the derailleur arm 62. Then, by the de- 

40 railleur 60, selected is one operation sprocket corre- 
sponding to any desired gear position from the sprocket 
group 40. The driving sprocket 31 and the operation 
sprocket are then drive-coupled via the chain 48. 
[0052] As such , following the movement of the derail- 

45 leur arm 62 to shift the gear position, by the driving 
sprocket 31 moving in the same direction as the trans- 
lational movement of the derailleur arm 62 in the above 
shifting movement range, gear change can be swiftly 
done to the selected gear-change sprockets 41 to 47 

50 with rapidity and reliability even if the gap between the 
driving sprocket 31 and the sprocket group 40 is nar- 
rowed down. Thus, the transmission T can be reduced 
in size, and in the resulting small transmission T, gear 
change can be swiftly done to any desired gear position 

55 with reliability. 

[0053] When the derailleur arm 62 moves in the above 
shifting movement range, the derailleur arm 62, the 
guide pulley 63, and the tensioner 70 are always, in the 



7 



13 



EP 1 418 120 A2 



14 



vertical direction, locating below almost tine highest part 
of the derailleur axis 61 positioning directly above the 
output axis 24 and the sprocket group 40. In the fore- 
and-aft direction, those are always placed among the 
tail part of the driving sprocket 31 , and the tip parts of 
the output axis 24 and the derailleur axis 61 . With such 
a positioning, the derailleur arm 62, the guide pulley 63, 
and the tensioner 70 are so placed as to fit in the range 
in the fore-and-aft direction and the vertical direction de- 
fined by the placement of the driving sprocket 31 coaxial 
to the main axis 1 1 a of the crankshaft 1 1 , and the sprock- 
et group 40 coaxial to the output axis 24. Therefore, the 
case 20, and the transmission T can be successfully re- 
duced in size. 

[0054] The transmission T includes the driving 
sprocket 31 rotate-driven by the crankshaft 11, and a 
plurality of gear-change sprockets 41 to 47. Therein, al- 
so provided are: the output axis 24 rotatably supported 
to the case 20 fixed to the bicycle body frame F, and 
drive-coupled to the gear-change sprockets 41 to 47; 
and the chain 48 placed across the operation sprocket 
as a result of alternative selection madefrom the sprock- 
et group 40 by the derailleur 60 and the driving sprocket 
31 for drive-coupling therebetween. The output axis 24 
is drive-coupled to the rear wheel Wr via the chain 16, 
whereby the driving sprocket 31 and the operation 
sprocket are drive-coupled by the chain 48 for gear 
change different from the chain 16. Further, the output 
axis 24 to which the plurality of gear-change sprockets 
41 to 47 are drive-coupled are fixed to the bicycle body 
frame F via the case 20. Such a structure prevents the 
chain 48 from sagging even if the swing arms 8 swing, 
leading to swift and reliable shifting to any desired gear 
position by the derailleur 60, and ensuring gear change 
with swiftness and reliability. Further, the chain 48 is 
used to drive-couple the driving sprocket 31 with the op- 
eration sprocket drive-coupled to the output axis 24 
drive-coupled with the chain 16. This eases placement 
change of the output axis 24 in the transmission T to 
catch up with the position change of the bicycle body 
frame F and the pivot axis 7, for example. What is better, 
the placement flexibility is also increased. Moreover, in 
order to suppress any distance change between the ro- 
tation center line L4 of the output axis 24 and the rotation 
center line L6 of the rear wheel Wr when the swing arms 
8 swing, there only needs to place the pivot axis 7 in the 
vicinity of the output axis 24 having better placement 
flexibility as described above. This resultantly increases 
the placement flexibility of the pivot axis 7, leading to 
better design flexibility of the swing arms 8 and the bi- 
cycle body frame F. IVIoreover, the chain 48 is rather light 
in weight, making the transmission T light in weight. 
[0055] The rotation center line L4 of the output axis 
24 locates in the virtual movement range defined corre- 
sponding to the swing range of the swing arms 8 . This 
can suppress the distance change between the center 
lines in the swing range of the swing arms 8 to a greater 
degree. 



[0056] The transmission T can be reduced in cost by 
adopting the chain 48 and the gear-change mechanism 
M1 simple in structure using the sprocket group 40 com- 
posed of a plurality of gear-change sprockets conven- 
5 tionally widely used for the bicycle as the gear-change 
rotation body. 

[0057] When viewed from the side, the pivot axis 7 is 
located inside of the chain 48 of the transmission T. This 
allows the pivot axis 7 to fit in the area enclosed by the 

10 transmission T utilizing the space formed inside of the 
chain 48 when viewed from the side, favorably leading 
to compact placement of the pivot axis 7 and the trans- 
mission T to the bicycle body frame F without increasing 
the transmission T in size. Further, the pivot axis 7 going 

15 through the transmission T in the width direction is 
placed across the above space. This eliminates the 
need for separately forming a space for making the pivot 
axis 7 pass through the transmission Tto avoid interfer- 
ence between the pivot axis 7 and the components of 

20 thetransmission Tsuch asthe gear-change mechanism 
Ml . Also in this respect, the transmission T can be pre- 
vented from being increased in size. 
[0058] In the below, as to another embodiment in 
which the above-described embodiment is partially 

25 modified in structure, any change made to the structure 
is described. 

The case 20 of the transmission T may be made 
of synthetic resin. The transmission T may not be pro- 
vided with the case 20, and if this is the case, the crank- 

30 shaft 11 , the output axis 24, and the derailleur 60 are 
attached to the bicycle body frame F or supported to the 
bicycle body frame F via a supporting member such as 
a bracket formed as a piece with the bicycle body frame 
F. The swing amn may be singularly provided, either right 

35 or left. 

[0059] Asthe gear-change pulley, a belt may be used, 
and as the drive rotation body and the gear-change ro- 
tation body, pulleys may be used. Further, as the pulley 
for output to the rear wheel Wr, a circular belt may be 

40 used, and as the drive rotation body for output and the 
driven rotation body for output, pulleys may be used. As 
to the pivot section, there is no need to be a single mem- 
ber passing through the transmission T in the width di- 
rection as the pivot axis 7, and may be structured by 

45 members as a result of two-division in the width direc- 
tion. 



Claims 

50 

1. A bicycle, characterized in comprising: a bicycle 
body frame provided with a pivot section for sup- 
porting, to freely swing, a swing arm pivotally sup- 
porting a rear wheel; and 
55 atransmission including: a drive rotation body 

to be rotation-driven by a crankshaft; and a plurality 
of gear-change rotation bodies, and in thetransmis- 
sion, the drive rotation body is drive-coupled by an 
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operation rotation body alternatively selected from 
the plurality of gear-change rotation bodies by a 
gear shifting mechanism, wherein 

the transmission includes: an output axis sup- 
ported to be rotatable to a support member fixed to 
the bicycle body frame, and drive-coupled to the 
plurality of gear-change rotation bodies; and a gear- 
change pulley for drive-coupling the drive rotation 
body and the operation rotation body by being 
placed thereacross by the gear shifting mechanism, 
and the output axis is drive-coupled to the rear 
wheel via an output pulley. 

The bicycle according to claim 1 , characterized in 
tiiat, with a side view, the pivot section is located 
inside of the gear-change pulley. 
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